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Description 

[0001] This invention relates to a floor covering, con- 
sisting of hard floor panels, as well as to a method for 
manufacturing such floor panels. 

[0002] In first instance, the invention is intended for 
so-called laminated floors, but generally it can also be 
applied for other kinds of floor covering, consisting of 
hard floor panels, such as veneer parquet, prefabricated 
parquet, or other floor panels which can be* compared 
to laminated floor 

[0003] It is known that such floor panels can be ap- 
plied in various ways. 

[0004] According to a first possibility, the floor panels 
are attached at the underlying floor, either by glueing or 
by nailing them on. This technique has as a disadvan- 
tage that it is rather complicated and that subsequent 
changes can only be made by breaking out the floor pan- 
els. 

[0005] According to a second possibility, the floor pan- 
els are installed loosely onto the underground, whereby 
the floor panels mutually match into each other by 
means of a tongue and groove coupling, whereby most- 
ly they are glued together in the tongue and groove, too. 
The floor obtained in this manner, also called a floating 
parquet flooring, has as an advantage that it is easy to 
install and that the complete floor surface can move 
which often is convenient in order to receive possible 
expansion and shrinkage phenomena. 
[0006] A disadvantage with a floor covering of the 
above-mentioned type, above all, if the floor panels are 
installed loosely onto the underground, consists in that 
during the expansion of the floor and its subsequent 
shrinkage, the floor panels themselves can drift apart, 
as a result of which undesired joints can be formed, for 
example, if the glue connection breaks. 
[0007] In order to remedy this disadvantage, tech- 
niques have already been thought of whereby connec- 
tion elements made of metal are provided between the 
single floor panels in order to keep them together. Such 
connection elements, however, are rather expensive in 
manufacturing them and, furthermore, their provision or 
the installation thereof is a time-consuming occupation. 
[0008] Examples of embodiments which apply such 
metal connection elements are described, among oth- 
ers, in the documents WO 94/26999 and WO 93/1 3280. 
[0009] Furthermore, couplings are known which allow 
to snap floor parts into each other, a.o. from the docu- 
ments WO 94/1628, WO 96/27719 and WO 96/27721. 
The snapping-together effect obtained with these forms 
of embodiment, however, does not guarantee a 
100-percent optimum counteraction against the devel- 
opment of gaps between the floor panels, more partic- 
ularly, because in fact well-defined plays have to be pro- 
vided in order to be sure that the snapping-together is 
possible. 

[0010] From GB 424.057, a coupling for parquetry 
parts is known which, in consideration of the nature of 



the coupling, only is appropriate for massive wooden 
parquetry. 

[0011] Furthermore, there are also couplings for pan- 
els known from the documents GB 2.117.813, GB 

5 2.256.023 and DE 3.544.845. These couplings, howev- 
er, are not appropriate for connecting floor panels. 
[0012] US-A-4 426 820 discloses components for as- 
sembling a sports ground (surface) preferably from plas- 
tics material. Such a floor covering consists of hard floor 

10 panels comprising a core, the panels being intended to 
be laid to provide an upwardly facing, flat surface lying 
in a first horizontal plane and a downwardly facing, sub- 
stantially flat surface lying in a second horizontal plane. 
The panels are provided, at least at the edges of two 

is opposite sides, with coupling parts formed in one piece 
with the core and cooperating with each other substan- 
tially in the form of a tongue and a groove. The groove 
is at least partially delimited by an upper lip and a lower 
lip, whereby the lower lip extends beyond the upper lip. 

20 The coupling parts are provided with integrated me- 
chanical locking means which prevent the drifting apart 
of two coupled panels in a direction perpendicular to the 
related edge and parallel to the underside of the coupled 
floor panels. The coupling means of US-A-4 426 820 

25 are however not apt for use in thin hard flooring panels 

'* — such as wood-based laminated flooring panels. 

[001 3] The invention aims at an improved floor cover- 
ing of the aforementioned type, the floor panels of which 
can be coupled to each other in an optimum manner 

30 and/or the floor panels of which can be manufactured in 
a smooth manner, and whereby preferably one or more 
of the aforementioned disadvantages are excluded. 
[0014] The invention also aims at a floor covering 
which shows the advantage that no mistakes during in - 

35 stalling, such as gaps and such, can be created. 

[001 5] Furthermore, the invention also aims at a floor 
covering whereby the subsequent development of gaps 
is excluded or at least counteracted in an optimum man- 
ner, whereby also the possibility of the penetration of 

40 dirt and humidity is minimalized. 

[0016] To this aim the invention relates to a floor cov- 
ering, consisting of hard floor panels comprising a wood- 
based core, which panels are intended to be laid to pro- 
vide an upwardly facing, flat surface lying in a first hor- 

45 izontal plane and a downwardly facing, substantially flat 
surface lying in a second horizontal plane, said hard 
floor panels being provided, at least at the edges of two 
opposite sides, with coupling parts formed in one piece 
with said wood-based core and cooperating with each 

50 other, substantially in the form of a tongue and a groove, 
said groove being at least delimited by an upper lip ter- 
minating at a vertical plane and lower lip, and said 
tongue having a tongue portion extending from the 
tongue tip inwardly up to said vertical plane when said 

55 panels are joined, wherein : 

the lower lip is elastically bendable and extends be- 
yond the upper lip; 
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the coupling parts are provided with integrated me- 
chanical locking means made in one piece with said 
core which prevent the drifting apart of two coupled 
floor panels in a direction perpendicular to the re- 
lated edge and parallel to the underside of the cou- 
pled floor panels; 

said integrated mechanical locking means com- 
prise on the one hand a protrusion located on the 
lower surface of said tongue, said protrusion ex- 
tending at least partially beyond said vertical plane 
inwardly and said protrusion having a contact sur- 
face, and on the other hand a recess in the lower 
lip for accommodating said protrusion, said recess 
having a contact surface cooperating with said con- 
tact surface of said protrusion such that a tangent 
line which is defined by said contact surfaces when 
contacting each other is inclined with respect to said 
horizontal planes; 

said contact surface of the lower lip is located at 
least partially in the portion of the lower lip extending 
beyond the upper lip; and 

said protrusion, recess and elastically bendable 
lower lip are arranged to permit joining of said pan- 
els by shifting them with respect to each other in a 
substantially planar fashion. 

[0017] In a first important preferred form of embodi- 
ment, the coupling parts are provided with locking 
means which, in the engaged position of two or more of 
such floor panels, exert a tension force upon each other 
which forces the floor panels towards each other. As a 
result of this is effected that not only during installing the 
formation of gaps is counteracted, but also in a later 
stage the development of gaps, as a result of which 
causes whatsoever, is counteracted. 
[0018] According to a second important preferred 
form of embodiment, the aforementioned optimal ization 
consists in that the floor covering shows the following 
combination of characteristics: that the coupling parts 
and locking means, as mentioned above, are realized 
in one piece with the core of the floor panels; that the 
coupling parts have such a shape that two subsequent 
floor panels can be engaged into each other exclusively 
by snapping together and/or turning, whereby each sub- 
sequent floor panel can be inserted laterally into the pre- 
vious; that the coupling parts provide in an interlocking, 
free from play, according to all directions in the plane 
which is situated perpendicular to the aforementioned 
edges; that the possible difference between the upper 
and lower lip of the lips which borderthe aforementioned 
groove, measured in the plane of the floor panel and 
perpendicular to the longitudinal direction of the groove, 
is smaller than one time the total thickness; that the total 
thickness of each related floor panel is larger than or 
equal to 5 mm; and that the basic material of the floor 
panels, or which the aforementioned core and locking 
means are formed, consists of a grounc product which, 
by means of a binding agent or by means of melting to- 



gether, is composed to a single compound, and/or of a 
chip board with fine chips. 

[001 9] Due to the fact that the coupling parts provide 
for an interlocking free from play, as well as due to the 

s fact that these coupling parts are manufactured in one 
piece, from the basic material of the floor panels, a per- 
fect connection between adjacent floor panels can al- 
ways be guaranteed, even with repeated expansion and 
shrinkage of the floor surface. 

10 [0020] This combination of characteristics can be 
combined or not with the aforementioned characteristic 
which states that the locking means exert a tension force 
upon each other. 

[0021] According to a preferred form of embodiment, 
15 the floor panels consist of elongated panels and the cou- 
pling parts described above are applied at two opposite 
sides of these panels. 

[0022] According to a particular form of embodiment, 
coupling parts are provided at the other two sides, too, 
20 either of another construction than described above or 
not. 

[0023] In the most preferred form of embodiment, for 
the basic material use shall be made of the aforemen- 
tioned product, which, as said, is ground and, by means 

25 of a binding agent, composed to a single compound. 
More particularly, for the core use shall be made of fine- 
ly-ground wood which preferably is glued, more partic- 
ularly, watertight glued. Still more particularly, for the 
core use shall be made of so-called HDF board (High 

30 Density Fibreboard) or MDF board (Medium Density Fi- 
breboard). 

[0024] The fact that the invention is applied to floor 
panels the basic material of which consists of the mate- 
rial described above, offers the advantage that with the 

35 processing of this material, very smooth surfaces are 
obtained whereby very precise couplings can be real- 
ized, which, in first instance, is important in the case of 
a snap-together connection and/or turning connection 
free from play. Also, very special forms of coupling parts 

40 can be manufactured in a very simple manner because 
the aforementioned kinds of material can be processed 
particularly easy. 

[0025] The surfaces obtained with HDF and MDF also 
have the advantage that the floor panels mutually can 

45 fluently be shifted alongside each other in interlocked 
condition, even when engaged with a tensioning force. 
[0026] The inventor also found out that the aforemen- 
tioned materials, in particular HDF and MDF, show ideal 
features in order to realize a connection, such as men- 

50 tioned above, as these materials show the right features 
in respect to elastic deformation in order to, on one 
hand, realize a snap-together effect, and, on the other 
hand, receive expansion and shrinkage forces in an 
elastic manner, whereby it is avoided that the floor pan- 

55 els come unlocked or are damaged in an irreparable 
manner. 

[0027] The floor covering preferably is formed by join- 
ing the floor panels into each other free of glue. Hereby, 
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the connections are of such nature that the floor panels 
can be disassembled without being damaged, such that, 
for example, when moving, they can be taken along in 
order to be placed again. It is, however, clear that a glue- 
ing between tongue and groove is not excluded. s 
[0028] The invention, of course, also relates to floor 
panels which allow the realization of the aforementioned 
floor covering. 

[0029] The invention also .relates to a method for the 
manufacturing of the aforementioned floor panels which io 
shows the advantage that the tongues and/or grooves, 
including the corresponding locking means, can be pro- 
vided at the floor panels at high production speeds with- 
out problems. More particularly, it aims at a method 
which allows that the rather complicated forms of the is 
tongue and the groove of the aforementioned floor pan- 
els can be realized completely by means of milling cut- 
ters, the diameter of which can be chosen independently 
of the form to be realized, such that the use of small 
milling cutters, for example finger cutters, with diame- 20 
ters smaller than the depth of the tongue or groove can 
be excluded. 

[0030] To this aim, this method shows the character- 
istic that the tongue and/or groove is realized by means 
of a milling process with at least two subsequent milling 25 
cycles by means of milling cutters which, are positioned 
in different angles in respect to the related floor panel. 
During each of the aforementioned milling cycles, pref- 
erably substantially the final form of one flank, either of 
the tongue or of the groove, is realized. 30 
[0031] For the aforementioned two milling cycles, 
thus, milling cutters are used which extend outside the 
groove, respectively the tongue. More particularly the 
diameters of these milling cutters shall at least be 5 
times and even better 20 times larger than the thickness 35 
of the floor panels. 

[0032] The use of milling cutters showing the afore- 
mentioned diameters has as an advantage that the nor- 
mal production speeds can be maintained which are al- 
so applied during milling of a classical straight tongue 40 
and groove. There is also the advantage obtained that 
the installation of such milling cutters induce only minor 
or no additional costs because such milling cutters can 
be placed directly upon a motor shaft and/or the usual 
machines can be used. 45 
[0033] Other important features of the invention are 
represented in the dependent claims. 
[0034] With the intention of better showing the char- 
acteristics according to the invention, in the following, 
as an example without any limitative character, several so 
preferred forms of embodiment are described, with ref- 
erence to the accompanying drawings. It is to be noted 
that the coupling parts illustrated in figures 2-4 and 8-11 
do not fall within the scope of claim 1 . 
[0035] In the drawings: 55 

figure 1 represents a floor panel of a floor covering 
according to the invention; 



figure 2, on a larger scale, represents a possible 
cross-section according to line ll-ll in figure 1; 
figures 3 and 4 represent how two floor panels with 
coupling parts according to figure 2 match into each 
other; 

figure 5, on a larger scale, represents a cross-sec- 
tion according to line V-V in figure 1; 
figures 6 and 7 represent how two floor panels with 
coupling parts according to figure 5 match into each 
other; 

figures 8 to 11 represent a number of variants of 
coupling parts which can be applied in floor panels 
according to the invention; 

figure 12 schematically represents how the floor 
parts can be provided with coupling parts; 
figure 13 represents a cross-section according to 
line XIII-XIII in figure 12; 

figures 14 to 21, on a larger scale and in cross-sec- 
tion, represent the penetration of the milling cutters 
which are indicated in figure 12 with arrows F14 to 
F21; 

figure 22 represents a floor panel according to the 
invention; 

figure 23, on a larger scale, represents the coupling 
of two floor panels of figure 22; 
figures 24 and 25 represent two manners of cou- 
pling floor panels according to figure 22 to each oth- 
er. 

[0036] The invention relates to a floor covering which 
is composed of hard floor panels 1, for example, such 
as shown in figure 1 . 

[0037] These floor panels 1 can be of various shape, 
for example, rectangular or square, or of any other 
shape. 

[0038] In the most preferred form of embodiment, they 
shall be manufactured in an elongated form, such as 
shown in figure 1, for example, with a length of 1 to 2 
meters. The thickness, however, can also vary, but is 
preferably 0,5 to 1 ,5 cm, and more particularly 0,8 cm. 
[0039] Each floor panel 1 is at least at the edges of 
two opposite sides provided with coupling parts which 
allow that two adjacent floor panels 1 can be coupled to 
each other. 

[0040] Preferably all four edges are provided with 
coupling parts. In such case, the coupling parts at each 
pair of opposite edges may be of the same or of different 
kind. 

[0041] Consequently, the coupling parts at two oppo- 
site edges show all features of claim 1 , whereas the cou- 
pling parts at the other two edges need not show these 
features. 

[0042] As will be clear from the further description, not 
all embodiments represented in the drawings show all 
features of appended claim 1 . It is clear that in such cas- 
es these embodiments relate to coupling parts which 
can be used in combination with the embodiments cor- 
responding to claim 1 , for example in the manner as ex- 
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plained in the preceding paragraph. 
[0043] In figure 1 , the opposite sides 2-3 are provided 
with coupling parts 4-5. 

[0044] The coupling parts 4-5, as represented in the 
figures 2 to 4, are provided with integrated mechanical 
locking parts 6 which prevent the drifting apart of two 
coupled floor panels 1 into a direction D perpendicular 
to the respective sides 2-3 and parallel to the underside 
7 of the coupled floor panels 1; the coupling parts 4-5 
and the locking means 6 are realized in one piece with 
the core 8 of the floor panels 1 ; the coupling parts 4-5 
have such a shape that two subsequent floor panels 1 
can be engaged into each other exclusively by snap- 
ping-together and/or turning, whereby each subsequent 
floor panel 1 can be laterally inserted into the previous; 
and the coupling parts 4-5 preferably provide in an in- 
terlocking free from play according to all directions in the 
plane which is situated perpendicular to the aforemen- 
tioned edges. 

[0045] In the case of floor panels 1 with an elongated 
shape, as represented in figure 1, the respective cou- 
pling parts 4-5 are situated at the longitudinal sides 2-3. 
[0046] The coupling parts 4-5 can be realized in var- 
ious forms, although the basic forms thereof will always 
be formed by a tongue 9 and a groove 10. 
[0047] In the form of embodiment of figures 2 to 4, the 
related floor panel 1 is provided with coupling parts 4-5 
and locking means 6 which allow to mutually engage 
two floor panels 1 by means of a turning movement, 
without the occurance of any snap-together effect. 
[0048] In the represented example, the locking means 
6 consist of a first locking element 11 , formed by a pro- 
trusion with a bent round shape at the lower side 12 of 
the tongue 9, and a second locking element 1 3, formed 
by a recess with a bent hollow shape in the lower wall 

14 of the groove 10. 

[0049] The locking elements 11-13 provide for that 
two floor panels 1 which are coupled to each other can 
not perform a lateral movement in the horizontal plane 
in respect to each other. 

[0050] In order to obtain that two floor panels 1 can 
be inserted into each other by means of a turning move- 
ment, the curvatures preferably are circle-shaped. The 
bottom side 12 has a curvature with a radius R1, the 
center of which coincides with the related upper edge 

1 5 of the floor panel 1 , whereas the lower wall 1 4 shows 
a curvature with a radius R2 which is equal to the radius 
R1 , but whereby its center coincides with the related up- 
per edge 1 6. Radii R 1 and R2 may also be applied wh ich 
are larger or smaller than the distance to the upper edge 
15, 16 respectively, and/or which differ from each other 
in size. 

[0051] The upper side 1 7 of the tongue 9 and the up- 
per wall 18 of the groove 10 are preferably flat and pref- 
erably are situated in the horizontal plane. 
[0052] The front sides 1 9 and 20 of the tongue 9 and 
the groove 10 of two interlocked floor panels 1 prefera- 
bly do not fit closely against each other, such, that in 
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between an intermediate space 21 is created into wl 
possible dust remainders or such can be pushed awt 
by means of the tongue 9. 

[0053] The tongue 9 and the groove 10 preferably 
5 have shapes which are complementary to each other, 
such that the tongue 9 in the engaged condition of two 
floor panels 1 precisely sits against the upper wall 18 
and the lower wall 1 4 of the groove 1 0, whereby a pres- 
sure P, executed onto the upper lip 22, is received not 
10 only by this lip 22, but by the complete structure, be- 
cause this pressure can be transmitted through the 
tongue 9 and the lower lip 23. 

[0054] It is, however, clear that a number of minor de- 
viations to these complementary forms can occur which, 

15 anyhow, have no or almost no effect upon the receipt 
and transmission of pressure forces. For example, a 
chamfer 24 and a recess 25 can be provided, as repre- 
sented in figures 2 to 4, as a result of which is obtained 
that the subsequent floor panels 1 can easily be pushed 

20 jnto each other, such that no possible ridges or such 
render the good insertion difficult. 
[0055] As represented in the figures 5 to 7, the floor 
panels 1 according to the invention can also, along the 
sides 26-27 which are at a right angle to the sides 2-3, 

25 be provided with coupling parts 28-29 which have lock- 
ing means 30, too. The coupling parts 28-29 are also 
realized in the shape of a tongue 31 and a groove 32. 
Hereby, the locking means 30 do not have to be of the 
same nature as the locking means 6. 

30 [0056] Preferably, at the sides 26-27 locking means 
are applied which allow for an engagement and inter- 
locking by means of a translation movement T only, as 
represented in figures 6 and 7. To this aim, the locking 
means 30 consist of a snap-together connection with 

35 locking elements 33 and 34 which grip behind each oth- 
er. 

[0057] As represented in figures 5 to 7, the locking 
element 33 consists of a protrusion of the lower side 35 
of the tongue 31 which can take place in a recess 36 in 
40 the lower wall 37 of the groove 32. The locking element 
34 is formed by the upward directed part which limits the 
recess 36. 

[0058] In this case, the locking elements 33-34 have 
contact planes 38-39 which are parallel to each other 

45 and preferably extend in an inclined manner, according 
to a direction which simplifies the snapping-together. 
The tangent line L which is determined by the contact 
planes 38-39, hereby forms an angle A with the under- 
side 7 which is smaller than 90°. 

so [0059] The locking elements 33-34 preferably are pro- 
vided with inclined portions 40 and 41 which, when en- 
gaging two floor panels 1 , cooperate with each other in 
such a manner that the locking elements 33-34 can eas- 
ily be pushed over each other until they grip behind each 

55 other by means of a snap-together effect. 

[0060] The thickness W1 of the tongue 31 preferably 
is equal to the width W of the groove 32, such that the 
upper lip 42, when exerting a pressure P, is supported 
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by the tongue 31 which, in its turn, then is supported by 
the lower lip 43. 

[0061] Analogous to the chamfer 24 and recess 25, a 
recess 44 and a chamfer 45 are provided also at the 
edges 28-29. 

[0062] Finally it is to be noted that, according to the 
invention, the lower lip 43, as represented in figures 5 
to 7, is longer than the upper lip 42. 
[0063] It is noted that such a snap-together coupling 
can also be applied at the edges 2-3. Hereby, this can 
be a snap-together coupling analogous to these of fig- 
ures 5 to 7, but this can also be a snap-together coupling 
whereby other forms of coupling parts are applied, for 
example, such as represented in figures 8 and 9. Con- 
trary to the locking elements 33-34 which consist of rath- 
er local protrusions, in the forms of embodiment of fig- 
ures 8 and 9 use is made of locking elements 46-47 
which, in comparison to the total width B of the coupling, 
extend over a rather large distance. 
[0064] In this case, the locking elements 46-47 are al- 
so provided at the lower side 12 of the tongue 9 and the 
lower wall 14 of the groove 10. 

[0065] According to figure 8, the locking elements 
46-47 have contact surfaces 48-49 which are at an an- 
gle with the plane of the floor panel 1 . Hereby, a coupling 
is obtained which is interlocked in-a particularly fixed 
manner. 

[0066] As represented in figure 9, the locking ele- 
ments 46-47 possibly can be realized in such a manner 
that substantially only a linear contact is obtained, for 
example, because the contact surfaces directed to- 
wards each other are realized with different curvatures. 
[0067] The surfaces, directed towards each other, of 
the locking elements 46-47 hereby consist of bent sur- 
faces. The tangent line L forms an angle A which is 
smaller than 90°, and even better is smaller than 70°. 
[0068] Hereby, the locking element 46 preferably has 
two portions with a different curvature, on one hand, a 
portion 50 with a strong curvature and, on the other 
hand, a portion 51 with a weak curvature. The portion 
50 with the strong curvature provides for the formation 
of a firm coupling. The portion 51 with the weak curva- 
ture allows that the coupling parts 4-5 can be brought 
into each other easily. The intermediate space S forms 
a chamber which offers space for dust and similar which, 
when engaging two floor panels 1 , gets there eventually. 
[0069] In the case of a snap-together connection, for 
example, a connection, such as represented in figures 
7 to 9, preferably always the tongue 9-31 has a shape, 
thickening towards below, which can cooperate with a 
widened portion in the groove 10. 
[0070] in figure 10, a variant is represented whereby 
at least at the height of the upper edges 1 5-1 6, a sealing 
material 52 is provided, as a result of which a watertight 
sealing can be guaranteed. This sealing material 52 
may consist of a strip or covering which is provided pre- 
viously at the floor panel 1 , either at one or both upper 
edges 15-16. 



[0071] In figure 11, a further variant is represented, 
whereby the locking means 6 are formed by an upward 
directed portion 53 at the tongue 9 which, as a result of 
a turning movement, is brought behind a downward-di- 

5 rected portion 54 at the upper wall 1 8. More particularly, 
this is obtained by realizing the upper side 17 and the 
upper wall 18 with a curvature R3, the center of which 
is situated at the edges 15-16, and realizing the lower 
side 1 2 and the lower wall 1 4 with a radius R4, the center 

10 of which is also situated at the upper edges 15 and 1 6, 
respectively. These radii R3-R4 can be chosen other- 
wise, too. 

[0072] In general, according to the invention, the dif- 
ference between, on one hand, the radius R1, R3 re- 

15 spectively, and, on the other hand, the radius R2, R4 
respectively, preferably should not be larger than 2 mm. 
[0073] It is also preferred that the center of these radii 
is situated inside the circle C1, C2 respectively, which 
extends with a radius R5 of 3 mm around the upper edge 

20 15, 16 respectively, such as, for example, indicated in 
figure 2. 

[0074] Finally is noted that, according to the invention, 
the lower lip 23-43, as represented in figures 2 to 7, can 
be realized longer than the upper lip 22-42. This has as 

25 an advantage that the coupling parts 4-5-28-29 can be 
realized in an easier manner by means of a milling cutter 
or such. Furthermore, this simplifies the engagement of 
two floor panels 1 , because each subsequent floor panel 
1 during installation can be placed upon the protruding 

30 lower lip 23-43, as a result of which the tongue 9-31 and 
the groove 10-32 automatically are positioned in front of 
each other. 

[0075] The embodiments whereby the lower lip 23 is 
equal to or shorter than the upper lip 22, in their turn, 
35 offer the advantage that no protruding lip 23 remains at 
the extreme edge of the floor which might cause prob- 
lems in the finishing. 

[0076] In order to allow for a smooth assembly, in or- 
der to guarantee the necessary stability and firmness 

40 and in order to limit the .quantity of material to be cut 
away, the difference E between the upper lip 22-42 and 
the lower lip 23-43, measured in the plane of the floor 
panel and perpendicular to the longitudinal direction of 
the groove 10, should preferably be kept smaller than 

45 one time the total thickness F of the floor panel 1 . For 
stability's sake, normally this total thickness F shall nev- 
er be less than 5 mm. 

[0077] The small dimension of the difference E offers 
the advantage that the lower lip must not be strength- 

50 ened by a reinforcement strip or the like. 

[0078] According to a particular form of embodiment, 
the central line M1 through the tongue 9 and the groove 
1 0 is situated lower than the center M2 of the floor panel 
1 , such, that the upper lip 22-42 is thicker than the lower 

55 Hp 23-43. In first instance, this is essential in this kind of 
connections, because then it is the lower lip 23-43 which 
bends, such that the upper side of the floor panel 1 is 
kept free of possible deformations. 
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[0079] As explained in the introduction, for the core 8 
a material is chosen from the following series: 

a ground product which, by means of a binding 
agent or by means of melting together, is composed s 
to a single compound; 
chip board with fine chips. 

[0080] The invention shows its usefulness, in first in- 
stance, preferably with laminated flooring, due to the 10 
reasons explained in the introduction. 
[0081] As represented in the examples of the figures 
2 to 11 , such laminated flooring preferably consists of a 
core 8 made of MDF board, HDF board or similar, 
whereby at least at the upper side of this core 8 one or is 
more layers of material are provided. 
[0082] More particularly, it is preferred that the lami- 
nated flooring is provided with a decorative layer 55 and 
a protective top layer 56. The decorative layer 55 is a 
layer, impregnated with resin, for example, made of pa- 20 
per, which can be imprinted with a variety of patterns, 
such as a wood pattern, a pattern in the form of stone, 
cork, or similar or even with a fancy pattern. The protec- 
tive top layer 56 preferably also consists of a layer sat- 
urated with resin, for example, melamine resin, made of 25 
a transparent material. 

[0083] It is clear that still other layers can be applied, 
such as an intermediate layer 57 upon which the deco- 
rative layer 55 is provided. 

[0084] Preferably, also a backing layer 58 shall be ap- 30 
plied at the underside 7, forming a counterbalancing el- 
ement for the top layers and, thus, guaranteeing the sta- 
bility of the form of the floor panel 1 . This backing layer 
58 may consist of a material, for example paper, impreg- 
nated with a resin, for example, a melamine resin. 35 
[0085] As represented schematically in figure 1 2, the 
tongue 9 and the groove 10, and preferably also the 
tongue 31 and the groove 32 are applied by means of 
a milling process. In the case that a profile has to be 
applied on all four sides, the floor panels 1 preferably 40 
shall be displaced by means of two perpendicular move- 
ments V1 and V2, whereby during the first movement 
profiles at two opposite edges are provided, in this case 
the longitudinal edges, by means of milling devices 
59-60, whereas during the second movement profiles 45 
are provided at the other edges, in this case the small 
edges, by means of milling devices 61 -62. During these 
processing, the floor panels 1 preferably are put with 
their decorative layer directed downward. 
[0086] According to an important characteristic of the so 
invention, each respective tongue 9-31 and groove 
10-32 are realized by means of a milling process with at 
least two subsequent milling cycles by means of milling 
cutters which are positioned at different angles in refer- 
ence to the related floor panel 1 . ss 
[0087] This is illustrated in figures 13, 14 and 15, 
wherein it is represented how a groove 10 is realized by 
means of two milling cycles by means of two milling cut- 



ters 63 and 64. Figures 16 and 17 represent how the 
tongue 9 is realized by means of milling cutters 65 and 
66. 

[0088] The figures 18-1 9 and 20-21 represent similar 
views showing how the groove 32 and the tongue 31 are 
realized by means of milling cutters 67-68 and 69-70, 
positioned at an angle. 

[0089] During each of the aforementioned milling cy- 
cles, each time substantially the final shape of one flank 
is realized. For example, the milling cutter 63 of figure 
14 determines the final shape of the lower flank 71 of 
the groove 10, whereas the milling cutter 64 determines 
the final shape of the upper flank 72. 
[0090] As mentioned in the introduction, preferably 
milling cutters 63 to 72 shall be applied, having diame- 
ters G which are at least 5 times, and even better at least 
20 times larger than the thickness F of the floor panels 1 . 
[0091] Apart of the mentioned milling cutters, prefer- 
ably still other milling cutters are applied, for example, 
in order to remove a part of the material to be removed 
already during a first premachining cycle. 
[0092] In the figures 22 to 25, a particularly preferred 
form of embodiment of a floor panel 1 according to the 
invention is represented. Hereby, the parts which are 
taken over from the aforegoing forms of embodiment are 
indicated with corresponding references. 
[0093] An important characteristic herein consists in 
that the coupling parts 4-5 are provided with locking- 
means 6 which, in engaged condition, exert a tension 
force upon each other, as a result of which the engaged 
floor portions 1 are forced towards each other. As rep- 
resented, this is realized preferably by providing the 
coupling parts with an elastically bendable portion, in 
this case the lip 43, which, in engaged condition, is at 
least partially bent and in this way creates a tension 
force which provides for that the engaged floor panels 
1 are forced towards each other. The hereby resulting 
bending V, as well as the tension force K resulting here- 
from, are indicated in the enlargement of figure 23. 
[0094] In order to obtain that the tension force K re- 
sults in pressing together the engaged floor panels 1, 
the bendable portion, in this case the lip 43, preferably 
is provided, as represented, with an inwardly inclined 
contact surface 73 which preferably can cooperate with 
a corresponding contact surface 74. These contact sur- 
faces 73-74 are similar to the aforementioned contact 
surfaces 39-38 and also similar to the inclined portions 
of the lower lip of figures 5 to 7. 

[0095] In the figures 2 and 5, the portions form com- 
plementary matching shapes; it is, however, clear that, 
by a modification, also a tension effect similar as in fig- 
ure 23 can be realized. 

[0096] Due to, on one hand, the contact under the an- 
gle A, and, on the other hand, the fact that a tension 
force K is created, a force component K1 is effected, as 
a result of which the floor panels 1 are drawn against 
each other. 

[0097] Preferably, the angle A of the contact surfaces 
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73-74 in respect to the horizontal plane is situated be- 
tween 30 and 70 degrees. In first instance in the case 
that use is made of the embodiment whereby a tension 
force K is realized, an angle A of 30 to 70 degrees is 
ideal in order, on one hand, to effect an optimum press- 
ing-together of the floor panels 1 and, on the other hand, 
to obtain that the floor panels 1 can easily be engaged, 
respectively disassembled. 

[0098] Although the pressing force K1 preferably is 
delivered by the aforementioned lip 43, the invention 
does not exclude other forms of embodiment whereby 
this force is delivered by other bendabie portions. 
[0099] It is noted that the bending V is relatively small, 
for example, several hundredths up to several tenths of 
a millimeter, and does not have an influence upon the 
placement of the floor covering. Furthermore is noted 
that such floor covering generally is placed upon an un- 
derlayer which is elastically compressible, as a result of 
which the bending V of the lip 43 exclusively results in 
the fact that the underlayer locally is compressed some- 
what more. 

[0100] Due to the fact that the lip 43 is bent apart and 
that it remains somewhat bent apart in engaged posi- 
tion, also the advantage is effected that, when exerting 
a pressure upon the floor covering, for example, when 
placing an objectthereupon, the pressing-together force 
is enhanced and, thus, the development of gaps is coun- 
teracted even more. 

[0101] It is noted that the inventor has found that, con- 
trary to all expectations, an ideal tension force can be 
realized by manufacturing the coupling parts 4-5, includ- 
ing the locking elements 33-34, and preferably the com- 
plete core 8, of HDF board or MDF board, although 
these materials only allow a minor elastic deformation. 
[0102] HDF and MDF also offer the advantage that 
smooth surfaces are obtained, as a result of which the 
locking elements can be moved easily over each other. 
[0103] According to a variant of the invention, the ten- 
sion force can also be delivered by means of an elastic 
compression of the material of the coupling parts, to 
which end these coupling parts, and preferably the com- 
plete core 8, then have to be manufactured in an elas- 
tically compressible material. 

[0104] A further particular characteristic of the em- 
bodiment of figures 22 to 25 consists in that the floor 
panels 1 can be engaged by means of a turning move- 
ment, as represented in figure 24, as well as by means 
of shifting them towards each other, as represented in 
figure 25, preferably in such a manner that, during the 
engagement by means of the turning movement, a max- 
imum bending Vm results in the coupling parts, more 
particularly in the lip 43, which bending Vm is less pro- 
nounced, if not non-existent, as in the figures 2 to 4, in 
comparison to the bending Vm which results when the 
floor panels 1 are engaged by means of shifting them 
towards each other. 

[0105] The advantage of this consists in that the floor 
panels 1 can be engaged easily by means of a turning 



movement, in other words by means of the angling down 
or pivoting thereof, without necessitating a tool there- 
fore, whereas it still remains possible to engage the floor 
panels also by means of shifting them. This latter is use- 

5 ful, in first instance, when the last panel has to be placed 
partially under a doorframe or similar. In this case, the 
floor panel 1 can be pushed under the door frame with 
the side which does not have to be engaged and sub- 
sequently, possibly by means of tools, can be snapped 

io into the adjacent floor panel 1 . 

[01 06] It is noted that the shapes of the coupling parts 
4-5 shown in figures 22 to 25 can also be used for the 
coupling parts 28-29 of the short sides. 
[01 07] According to the invention, in the case that the 

75 four sides 2-3-26-27 are provided with coupling parts 
4-5-28-29, these coupling parts can be realized in such 
a manner that in one direction a firmer engagement than 
in the other direction is effected. In the case of elongated 
floor panels 1 , for example, such as represented in fig- 

20 ure 1, the locking at the small sides 26-27 preferably 
shall be more pronounced than at the longitudinal sides 
2-3. The length of the coupling at the small sides, name- 
ly, is smaller and, in principle, less firm. This is compen- 
sated by providing in a more pronounced locking, 

25 [0108] This difference in engagement can be ob- 
tained by realizing the contact surfaces 73--S*4-under dif- 
ferent angles. 

[0109] Preferably, the aforementioned protrusion, 
more particularly the locking element 33, is bordered by 

30 at least two portions 75-76, respectively a portion 75 
with a strong inclination which provides for the locking, 
and a portion 76 with a weaker inclination which renders 
the engagement of the coupling parts easier. In the em- 
bodiment of figures 22 to 25, these portions 75-76 are 

35 formed by straight planes, but, as already described in 
reference to figure 9, use can also be made of curved 
portions 50-51 . In figure 5, these are the contact surface 
38 and the inclined portion 40. 

[0110] In the preferred form of embodiment, the floor 
40 panels 1 according to the invention comprise coupling 
parts 4-5 and/or 28-29 showing one of the following or 
the combination of two or more of the following features: 

a curvature 77 at the lower side of the tongue 9 and/ 
45 or a curvature 78 at the lip 43 which form a guidance 
when turning two floor panels 1 into each other, with 
the advantage that the floor panels 1 can be en- 
gaged into each other easily during installing; 
roundings 79-80 at, the edges of the locking ele- 
50 ments 33-34, with the advantages that the locking 
elements can easily shift over each other during the 
engagement, respectively disassembly of the floor 
panels 1 and that the locking elements are not dam- 
aged, for example, crumble away at their edges, 
55 even if the floor panels are engaged, respectively 
disassembled, repeatedly; 

dust chambers 81 , or spaces 21 as in figure 4, be- 
tween all sides, directed laterally towards each oth- 
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er, of the engaged floor panels 1, with the advan- 
tage that inclusions which get between the floor 
panels 1 during the engagement do not exert a dis- 
advantageous influence upon the good engage- 
ment; ^ ~ 5 
a shaping of the tongue 9 which is such, for exam- 
ple, by the presence of a chamfer 82, that the upper 
side of the tongue 9 already with the first contact 
becomes situated under the lower side of the upper 
lip 42 when the floor panels 1 are pushed towards w 
each other at the same level, as indicated in figure 
25, with the advantage that the front extremity of the 
tongue 9 does not press against the front side of the 
upper lip 42 when the floor panels are pushed to- 
wards each other at the same level; is 
a ramp surface 83, hereinbefore also called inclined 
portion 41 , formed at the free extremity of the lower 
lip 43, with the advantage that the locking elements 
33-34 shift smoothly over each other and that the 
lower lip 43 is bent uniformly; 20 
in the engagement direction only one important 
contact point which is formed by a section 84 at the 
location of the top side of the floor panels 1 , with the 
advantage that the aforementioned tension force is 
optimally transferred to the upper^slde of the floor 25 
panels 1 and that the development of openings be- 
tween the floor panels 1 is counteracted; 
contact surfaces 85-86, more particularly abutment 
surfaces, formed by the upper side of the tongue 9 
and the upper side of the groove 10 which, over the 30 
largest portion of their length, run parallel to the 
plane which is defined by the floor panels 1 , as well 
as contact surfaces cooperating with each other, 
formed by curvatures 77-78, with the advantage 
that no mutual displacement in height between two 35 
engaged floor panels 1 is possible, even if the in- 
sertion depth of the tongue 9 into the groove 10 
should vary due to which causes whatsoever, in oth- 
er words, that no height differences may occur be- 
tween the adjacent floor panels. 40 

[0111] In the form of embodiment of figures 22 to 25, 
all these characteristics are combined; it is, however, 
clear that, as becomes evident from figures 2 to 11, 
these features can also be present separately or in a 45 
limited combination. 

[0112] As becomes evident from figures 5 to 7 and 22 
to 25, an important characteristic of the embodiment of 
the invention consists in that the locking means 6, in oth- 
er words, the portion providing forthe snap-together and so 
engagement effect, are situated in that portion of the 
lower lip 23-43 which extends beyond the upper lip 
22-42, more particularly, that the lowermost point 87 of 
the locking part 33 is situated under the top layer of the 
floor panel 1 . For clarity's sake, this top layer is indicated ss 
in the figures 22 to 25 only as a single layer. 
[01 13] It is noted that the combination of f eatu res, that 
the lower lip 23-43 extends further than the upper lip 



22-42, that the locking means 6 are formed at least by 
means of a portion which inwardly slopes downward, 
and that this portion, at least partially is located in the 
portion of the lower lip 23-43 which extends beyond the 
upper lip 22-42, is particularly advantageous, among 
others, in comparison with the couplings for floor panels 
described in the documents WO 94/01628, WO 
94/26999, WO 96/27719 and WO 96/27721 . The slop- 
ing portion offers the advantage that the floor panels 1 
can be disassembled again. The fact that this sloping 
portion is situated in the further extending portion of the 
lower lip 23-43 additionally to this offers the advantage 
that no deformations can occur during coupling which 
manifest themselves up to the top layer. 
[0114] According to a preferred characteristic of the 
invention, the aforementioned portion, i.e. the contact 
surface 39 or 73, preferably extends in such a manner 
that the distance up to the upper edge 16 diminishes 
from below in upward direction, in other words, such 
that, as represented in figure 22, the distance X2 is 
smaller than the distance X1. This is also the case in 
figure 7. 

[011 5] Still preferably, this portion only starts at a clear 
distance E1 from the upper lip 42. 
[0116] It is obvious that the coupling parts 22 to 25 
can also be realized by means of said milling process. 
[0117] According to a particular characteristic of the 
invention, the floor panels 1 are treated at their sides 
2-3 and/or 26-27 with a surface densifying agent, more 
particularly a surface hardening agent, which preferably 
is chosen from the following series of products: impreg- 
nation agents, pore-sealing agents, lacquers, resins, 
oils, paraffines and similar. 

[01 1 8] In figure 22, such impregnation 88 is represent- 
ed schematically. This treatment can be performed over 
the complete surface of the sides 2-3 and/or 26-27 or 
only over well-defined portions hereof, for example, ex- 
clusively the surfaces of the tongue 9 and the groove 1 0. 
[0119] The treatment with a surface densifying agent 
offers, in combination with the snap-together effect, the 
advantage that in various aspects better coupling fea- 
tures are obtained. As a result of this, the coupling parts 
4-5 and/or 28-29 better keep their shape and strength, 
even if the floor panels 1 are engaged and disassembled 
repeatedly. Especially in the case that forthe core 8 use 
is made of HDF, MDF or similiar, by means of this treat- 
ment such a better quality of surface condition is ob- 
tained, that no abrasion of material occurs during en- 
gaging, respectively during disassembling. 
[0120] This treatment also offers the advantage that, 
at least in the case of a surface hardening, the afore- 
mentioned elastic tensioning effect is enhanced. 
[0121] The present invention is in no way limited to 
the forms of embodiment described by way of example 
and represented in the figures, however, can such floor 
covering and the pertaining floor panels 1 be realized in 
various forms and dimensions without leaving the scope 
of the invention. 
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[0122] For example, the various characteristics which 
are described by means of the represented forms of em- 
bodiment, may be combined with each other or not 
[0123] Furthermore, all embodiments of coupling ele- 
ments described before can be applied at the longer s 
side as well as at the shorter side. 

Claims 

10 

1 . Floor covering, consisting of hard floor panels com- 
prising a wood-based core, which panels (1 ) are in- 
tended to be laid to provide an upwardly facing, flat 
surface lying in a first horizontal plane and a down- 
wardly facing, substantially flat surface lying in a is 
second horizontal plane, said hard floor panels be- 
ing provided, at least at the edges of two opposite 
sides (2-3, 26-27), with coupling parts (4-5, 28-29) 
formed in one piece with said wood-based core and 
cooperating with each other, substantially in the 20 
form of a tongue (9-31 ) and a groove (10-32), said 
groove being at least delimited by an upper lip 
(22-42) terminating at a vertical plane and lower lip 
(23-43), and said tongue having a tongue portion 
extending from the tongue tip inwardly up to said 2s 
vertical plane when— said panels are joined, 
wherein : 

the lower lip (23-43) is elastically bendable and 
extends beyond the upper lip (22-42); 30 
the coupling parts are provided with integrated 
mechanical locking means (6) made in one 
piece with said core which prevent the drifting 
apart of two coupled floor panels in a direction 
perpendicular to the related edge and parallel 35 
to the underside of the coupled floor panels; 
said integrated mechanical locking means 
comprise on the one hand a protrusion (33) lo- 
cated on the lower surface (35) of said tongue, 
said protrusion extending at least partially be- 40 
yond said vertical plane inwardly and said pro- 
trusion having a contact surface (38,74), and 
on the other hand a recess (36) in the lower lip 
for accommodating said protrusion, said recess 
having a contact surface (39,73) cooperating 45 
with said contact surface of said protrusion 
such that a tangent line (L) which is defined by 
said contact surfaces when contacting each 
other is inclined with respect to said horizontal 
planes; 50 
said contact surface (39,73) of the lower lip is 
located at least partially in the portion of the 
lower lip (23-43) extending beyond the upper 
lip; and 

said protrusion (33), recess (36) and elastically ss 
bendable lower lip (23-43) are arranged to per- 
mit joining of said panels by shifting them with 
respect to each other in a substantially planar 



fashion. 

2. Floor covering according to claim 1 , characterized 
in that the wood based core of the floor panels (1) 
comprises a ground wood product which, together 
with a binding agent is composed to a single com- 
pound and/or is made of chip board with fine chips. 

3. Floor covering according to claim 1 or 2, character- 
ized in that the wood based core of the floor panels 
(1) consists of HDF board or MDF board, whereby 
the coupling parts (4-5-28-29) and the locking 
means (6) are formed out of this board. 

4. Floor covering according to any of the preceding 
claims, characterized in that at least the contact sur- 
face (39-73) at the lower lip (23-43) is inwardly in- 
clined. 

5. Floor covering according to any of the preceding 
claims, characterized in that both contact surfaces 
(38-39, 73-74) are inclined. 

6. Floor covering according to any of the preceding 
claims, characterized in that said protrusion has a 
base extending along the lower surface (35) of said 
tongue over a considerable length. 

7. Floor covering according to any of the preceding 
claims, characterized in that the thickness of the 
lower lip (23-43) increases from the deepest point 
of the recess towards the innermost point of the 
groove (10). 

8. Floor covering according to any of the preceding 
claims, characterized in that the tongue (9-31 ) and 
groove (10-32) have a shape such that in coupled 
condition of two floor panels (1 ) there exists a cham- 
ber (81 ) between those sides of the protrusion and 
the recess (36) that are located opposite to the 
sides at which the contact surfaces (39-73) are 
formed. 

9. Floor covering according to any of the preceding 
claims, characterized in that the coupling parts (4-5, 
28-29) provide in an interlocking, allowing to couple 
the panels free from play in respect to each other, 
according to all directions in the plane which is sit- 
uated perpendicular to the aforementioned edges. 

10. Floor covering according to any of the preceding 
claims, characterized in that the locking means (6) 
are constructed such that upon exerting a pressure 
on top of a panel (1) nearby the edge which is pro- 
vided with the tongue (9-31), these locking means 
(6) tend to press the floor panels (1) towards each 
other. 
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11. Floor covering according to any of the preceding 
claims, characterized in that there is a space (S, 81 ) 
between said protrusion and a portion of said lower 
lip (43), more particularly below said protrusion, al- 
lowing a further penetration of the protrusion in the 5 
recess, when necessary. 

12. Floor covering according to any of the preceding 
claims, characterized in that both contact surfaces 
(12-14, 38-39, 74-73) are inclined and have corre- 10 
sponding inclinations. 

13. Floor covering according to any of the preceding 
claims, characterized in that at least one of the con- 
tact surfaces (73-74) consists of an inclined flat sur- is 
face preceded in the engaging direction of the 
tongue into the groove by a rounding (80-79) at an 
outer end of said inclined surface. 

14. Floor covering according to any of the preceding 20 
claims, characterized in that the coupling parts (4-5, 
28-29) have such a shape that two subsequent floor 
panels (1 ) can be engaged into each other by shift- 
ing them laterally together as well as by turning. 

25 

15. Floor covering according to any of the preceding 
claims, characterized in that the distance (E) by 
which the lower lip extends beyond the upper lip is 
smaller than one time the total thickness (F) of the 
floor panel (1). 30 

16. Floor covering according to any of the preceding 
claims, characterized in that the total thickness (F) 
of each floor panel (1) is larger than or equal to 5 
mm. 35 

17. Floor covering according to any of the preceding 
claims, characterized in that the floor panels (1) 
consist of elongated panels and that, at least at their 
longitudinal sides (2-3), they are provided with the 40 
aforementioned coupling parts (4-5). 

18. Floor covering according to any of the preceding 
claims, characterized in that the floor panels (1 ) are 
rectangular or square and that, on all four sides 45 
(2-3-26-27), more particularly two by two, they are 
provided with the aforementioned coupling parts 
(4-5-28-29). 

19. Floor covering according to any of the preceding so 
claims, characterized in that the coupling parts (4-5, 
28-29) of at least two opposite sides (2-3, 26-27) 

are realized in such a manner that the floor panels 
(1) can be engaged by means of shifting them to- 
wards each other as well as by means of a turning 55 
movement, whereby, during the engagement by 
means of the turning movement, a bending can oc- 
cur in the coupling parts (4-5 and/or 28-29), which 



bending is less pronounced, if not non-existent, in 
comparison to the bending which occurs when the 
floor panels (1) are engaged by means of shifting 
them towards each other. 

20. Floor covering according to any of the preceding 
claims, characterized in that the lower surf ace of the 
aforementioned protrusion is bordered by at least 
two portions (38-40, 75-76), respectively a portion 
(38-75) with a strong inclination providing for the 
locking effect, and a portion (40-76) with a weaker 
inclination which renders the engagement of the 
coupling parts (4-5) easier. 

21. Floor covering according to any of the preceding 
claims, characterized in that the tangent line (L) 
forms an angle (A) with the underside (7) of the floor 
panels which is 30° to 70°. 

22. Floor covering according to any of the preceding 
claims, characterized in that the locking means (6) 
are formed by locking elements (34) which are lo- 
cated completely in the portion of the lower lip 
(23-43) which extends beyond the upper lip (22^42), 
such that the lowermost point (87) of engagement 
of the locking elements (34) is located underneath 
the top layer of the floor panel (1 ) which carries the 
related tongue (9). 

23. Floor covering according to any of the preceding 
claims, characterized in that the lower side of said 
tongue portion extending from the tongue tip in- 
wardly is provided with a curvature (77). 

24. Floor covering according to claim 23, characterized 
in that said curvature (77) allows the tongue (9) to 
be freely inserted into the groove (10) by means of 
a turning movement around the upper edge (1 6) of 
the floor panel (1 ) having the groove (1 0). 

25. Floor covering according to any of the preceding 
claims, characterized in that there is a curvature 
(78) at the upper side of the lower lip (23-43) which 
forms a guidance when turning two floor panels (1 ) 
into each other. 

26. Floor covering according to any of the preceding 
claims, characterized in that dust chambers or sim- 
ilar (21 -44-81 ) are provided between all sides of the 
engaged floor panels (1 ) which are directed laterally 
towards each other. 

27. Floor covering according to any of the preceding 
claims, characterized in that the shaping of the 
tongue (9-31 ) and/or the lower lip (43) are such that 
the floor panels (1 ) can be coupled by laterally shift- 
ing them towards each other, starting from a mutual 
position in which the floor panels (1) at the edges 
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to be coupled, are completely separated from each 
other. 

28. Floor covering according to any of the preceding 
claims, characterized in that the upper side of the 
tongue tip already at the first contact with the upper 
lip (42) is located underneath the upper lip (42) 
when the floor panels (1) are shifted towards each 
other. 

29. Floor covering according to any of the preceding 
claims, characterized in that the lower lip (43) at the 
free extremity thereof is provided with a ramp sur- 
face (41-83), said ramp surface (41-83) allowing 
that a first floor panel (1), when shifting it over the 
floor to a second floor panel (1), is guided with its 
protrusion over said ramp surface. 

30. Floor covering according to any of the preceding 
claims, characterized in that in the engagement di- 
rection, apart from said contact surfaces (39-73) 
there exists only one substantial contact point be- 
tween two coupled floor panels (1 ), which is formed 
by a section (84) at the location of the top side of 
the floor panels (1). 

31. Floor covering according to any of the preceding 
claims, characterized in that said floor panels (1) 
are provided with contact surfaces (85-86), more 
particularly abutment surfaces, formed by the upper 
side of the tongue (9-31 ) and the upper side of the 
groove (10) which, over the largest portion of their 
length, run parallel to the plane which is defined by 
the floor panels (1). 

32. Floor covering according to any of the preceding 
claims, characterized in that the lower lip (23-43) 
has a thickness which is smaller than the thickness 
of the upper lip. 

33. Floor covering according to any of the preceding 
claims, characterized in that the lower lip (23-43) is 
more flexible than the upper lip (22-42). 

34. Floor covering according to any of the preceding 
claims, characterized in that the underside of the 
upper lip (22-42) is provided with a chamfer (24-45). 

35. Floor covering according to any of the preceding 
claims, characterized in that the contact surfaces 
(39-73) are located on radii (R1 -R2) around the up- 
per edges (15-16), the difference between these ra- 
dii (R1 -R2) being zero or not larger than 2 mm. 

36. Floor covering according to any of the preceding 
claims, characterized in that the upper side of the 
lower lip (43) and/or the lower side (12) of the 
tongue shows a portion having a curvature substan- 



tially with a radius (R1, respectively R2), said cur- 
vature having a center which is located within the 
circle (C1 , respectively C2) which extends with a ra- 
dius (R5) of 3 mm around the upper edge (15-16) 
5 of the panel (1 ) concerned. 

37. Floor covering according to any of the preceding 
claims, characterized in that the upper side of the 
upper lip (22-42) is in the same plane as the upper 

10 surface of the panel (1 ). 

38. Floor covering according to any of the preceding 
claims, characterized in that the portion of the lower 
lip (23-43) located beyond the upper lip (22-42) is 

15 located completely below the level defined by the 
lower side of the upper lip (22-42). 

39. Floor covering according to claim 38, characterized 
in that said portion of the lower lip is located com- 

20 pletely below the central line M2 of the panel. 

40. Floor covering according to any of the preceding 
claims, characterized in that the tongue (9) and 
groove (10) allow to couple the panels (1) byatum- 

25 ing movement around the upper edges (15-16) of 
the panels (1), whereby during this movement the 
tongue can freely be slid into the groove (10). 

41. Floor covering according to any of the preceding 
30 claims, characterized in that the panels (1) have 

short sides and longer sides and in that the locking 
means (6) comprise contact surfaces which at the 
short sides have a stronger inclination than at the 
longer sides. 

35 

42. Floor covering according to any of the preceding 
claims, characterized in that the tongue (9-31) and 
the groove (1 0-32) have a profile which can be pro- 
duced by milling, preferably by means of milling cut- 

40 ters having a diameter which is at least 20 times • 
larger than the thickness (F) of the floor panels (1 ). 

43. Floor covering according to claim 42, characterized 
in that the edges of the panels have a profile which ■■ 

45 can be milled in two milling actions. 

44. Floor covering according to any of the preceding 
claims, characterized in that the lower lip has an in- 
clined portion (39-73) which extends in such a man- 

50 ner that the distance (X1 -X2) up to the upper edge 
(1 6) of the floor panel (1 ) diminishes from below in 
upward direction. 

45. Floor covering according to any of the preceding 
55 claims, characterized in that the floor panels (1 ) are 

realized as laminated flooring, whereby on the core 
(8) one or more layers, among which a decorative 
layer (55) forming said decorative surface, are pro- 
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vided and whereby a backing layer (58) is provided 
at the underside (7). 

46. Floor covering according to any of claims 1 to 41 
claims, characterized in that the coupling parts at 5 
their surface, in other words, the edges of the floor 
panels (1), are treated with a surface densifying 
agent, more particularly, a surface hardening agent. 

47. Floor covering according to any of the preceding 10 
claims, characterized in that the floor panels (1 ) are 
connected free of glue, such that they can be dis- 
assembled and be re-used. 

48. Floor panel for realizing a floor covering according is 
to any of the claims 1 to 47. 

49. Method for manufacturing floor panels as described 
in any of the preceding claims, characterized in that 
the tongue (9-31 ) and/or groove (10-32) is realized 20 
by means of a milling process with at least two sub- 
sequent milling cycles by means of milling cutters 
(63-64-65-66-67-68-69-70) which are positioned in 
different angles in respect to the related floor panel 

(1)- 25 

50. Method according to claim 49, characterized in that 
during each of the aforementioned milling cycles 
each time substantially the final shape of one flank 

(71 -72), either of the tongue or of the groove, is re- 30 
alized. 

51. Method according to claim 49 or 50, characterized 
in that for the aforementioned two milling cycles 
milling cutters (63-64-65-66-67-68-69-70) are ap- 35 
plied which extend outside the groove (10-32), re- 
spectively the tongue (9-31), and more particularly 
show diameters (G) which are at least 5 times larger 
than the thickness (F) of the floor panels (1), and 
preferably even at least 20 times larger than the ao 
thickness (F) of the floor panels (1). 

52. Method according to any of the claims 49 to 51, 
characterized in that at all four sides of the floor pan- 
el (1) a profile is provided and that the floor panels 45 
(1) are displaced according to two perpendicular 
movements (V1-V2), whereby during one of the 
movements profiles at two opposite edges are pro- 
vided, whereas during the other movement profiles 

are provided at the small edges. so 

Patentanspruche 

1 . FuBbodenbelag, bestehend aus harten FuBboden- 55 
paneelen, die einen Kern auf Holzbasis umfassen, 
wobei diese Paneele (1) dazu bestimmt sind, ver- 
legt zu werden, um eine nach oben weisende, fla- 



che Oberflache zu bilden, die in einer ersten hori- 
zontalen Ebene liegt, und eine nach unten weisen- 
de, hauptsachlich flache Oberflache, die in einer 
zweiten horizontalen Ebene liegt, wobei besagte 
harte FuBbodenpaneele zumindest an den Kanten 
zweier einander gegenuberliegender Seiten (2-3, 
26-27) mit Kupplungsteilen (4-5, 28-29) versehen 
sind, die einteilig mit besagtem Kern auf Holzbasis 
ausgebildet sind und mitetnander zusammenwir- 
ken, hauptsachlich in Form einer Feder (9-31) und 
einer Nut (10-32), wobei besagte Nut zumindest 
durch eine obere Lippe (22-42), die an einer verti- 
kalen Ebene endet, und eine untere Lippe (23-43) 
begrenzt wird, und wobei besagte Feder einen Fe- 
derbereich aufweist, der sich von der Federspitze 
nach innen bis zu der besagten vertikalen Ebene 
erstreckt, wenn besagte Paneele zusammengefugt 
sind, wobei: 

die untere Lippe (23-43) elastisch verbiegbar 
ist und sich uber die obere Lippe (22-42) hinaus 
erstreckt; 

die Kupplungsteile mit integrierten mechani- 
schen Verriegelungsmitteln (6) versehen sind, 
die einteilig mit besagtem Kern ausgebildet 
sind, die das Auseinanderschieben zweier zu- 
sammengefugter Paneele in einer Richtung 
rechtwinklig zur betreffenden Kante und paral- 
lel zur Unterseite der zusammengefugten 
FuBbodenpaneele verhindern; 
besagte integrierte mechanische Verriege- 
lungsmittel einerseits einen Vorsprung (33) um- 
fassen, der sich an der Unterseite (35) besagter 
Feder befindet, wobei besagter Vorsprung sich 
zumindest teilweise uber besagte vertikale 
Ebene hinaus nach innen erstreckt und wobei 
besagter Vorsprung eine Kontaktflache (38, 74) 
aufweist und andererseits eine Aussparung 
(36) in der unteren Lippe zur Aufnahme besag- 
ten Vorsprungs, wobei besagte Aussparung ei- 
ne Kontaktflache (39, 73) aufweist, die derart 
mit besagter Kontaktflache besagten Vor- 
sprungs zusammenwirkt, dass eine Tangente 
(L), die durch besagte Kontaktflachen definiert 
wird, wenn sie miteinander in Kontakt sind, in 
Bezug auf besagte horizontale Ebenen geneigt 
ist; 

besagte Kontaktflache (39, 73) der unteren Lip- 
pe zumindest teilweise in dem Bereich der un- 
teren Lippe (23-43) liegt, der sich uber die obe- 
re Lippe hinaus erstreckt; und 
besagter Vorsprung (33), besagte Aussparung 
(36) und besagte elastisch verbiegbare untere 
Lippe (23-43) so angeordnet sind, dass sie ein 
Zusammenfugen besagter Paneele durch ge- 
genseitiges Verschieben in einer hauptsachlich 
ebenenbezogenen Weise gestatten. 
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2. FuBbodenbelag gemaB Anspruch 1, dadurch ge- 
kennzeichnet, dass der Kern auf Holzbasis der 
FuBbodenpaneele (1) ein gemahlenes Holzprodukt 
umfasst, das zusammen mit einem Bindemittel zu 
einer einzigen Zusammenstellung vermischt ist s 
und/oder aus einer Spanplatte mit feinen Spanen 
besteht. 

3. FuBbodenbelag gemaB Anspruch 1 oder 2, da- 
durch gekennzeichnet, dass der Kern auf Holzbasis io 
der FuBbodenpaneele (1) aus HDF-Platte oder 
MDF-Platte besteht, wobei die Kupplungsteile 
(4-5-28-29) und die Verriegelungsmittel (6) aus die- 

ser Platte geformt sind. 

4. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass zumin- 
dest die Kontaktflache (39-73) an der unteren Lippe 
(23-43) nach innen geneigt ist. 

20 

5. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass beide 
Kontaktflachen (38-39, 73-74) geneigt sind. 

6. FuBbodenbelag gemaB einem der vorgenannten 25 
Anspruche, dadurch gekennzeichnet, dass besag- 

ter Vorsprung eine Basis hat, die sich entlang der 
Unterseite (35) besagter Feder uber eine betracht- 
liche Lange erstreckt. 

30 

7. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Dik- 
ke der unteren Lippe (23-43) vom tiefsten Punkt der 
Aussparung in Richtung auf den innersten Punkt 
der Nut (10) zunimmt. 35 

8. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Fe- 
der (9-31) und die Nut (10-32) eine derartige Form 
haben, dass in zusammengefugtem Zustand von 40 
zwei FuBbodenpaneelen (1 ) eine Kammer (81 ) zwi- 
schen denjenigen Seiten des Vorsprungs und der 
Aussparung (36), die sich gegenuber von den Sei- 
ten befinden, an denen die Kontaktflachen (39-73) 
ausgebildet sind, vorhanden ist. 45 

9. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
Kupplungsteile (4-5, 28-29) fur ein Ineinanderver- 
riegeln sorgen, wobei sie ein spielfreies Zusam- so 
menfugen der Paneele in Bezug zueinander ermog- 
lichen, gemaB alien Richtungen in der rechtwinklig 

zu den vorgenannten Kanten befindlichen Ebene. 

10. FuBbodenbelag gemaB einem der vorgenannten 55 
Anspruche, dadurch gekennzeichnet, dass die Ver- 
riegelungsmittel (6) so konstruiert sind, dass beim 
Ausuben eines Drucks auf ein Paneel (1) in Nahe 



der mit der Feder (9-31) versehenen Kante, diese 
Verriegelungsmittel (6)dazu neigen, die FuBboden- 
paneele (1) gegeneinander zu pressen. 

11. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass ein 
Raum (S, 81) zwischen besagtem Vorsprung und 
einem Bereich besagter unterer Lippe (43), spezi- 
eller unter besagtem Vorsprung, vorhanden ist, der 
notigenfalls ein weiteres Eindringen des Vor- 
sprungs in die Aussparung gestattet. 

12. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass beide 
Kontaktflachen (12-14, 38-39, 74-73) geneigt sind 
und entsprechende Neigungen aufweisen. 

13. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass zumin- 
dest eine der Kontaktflachen (73-74) aus einer ge- 
neigten flachen Oberflache besteht, der in der Ein- 
griffsrichtung der Feder in die Nut eine Rundung 
(80-79) an einem auBeren Ende besagter geneigter 
Oberflache vorangeht. 

14. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
Kupplungsteile (4-5, 28-29) eine solche Form ha- 
ben, dass zwei aufeinanderfolgende FuBbodenpa- 
neele (1) sowohl durch seitliches Ineinanderschie- 
ben als auch durch Drehen ineinandergefugt wer- 
den konnen. 

15. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass der Ab- 
stand (E), urn den die untere Lippe uber die obere 
Lippe hinausragt, kleiner ist als ein Mai die gesamte 
Dicke (F) des FuBbodenpaneels (1). 

16. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die ge- 
samte Dicke (F) jedes FuBbodenpaneels (1 ) groBer 
oder gleich 5 mm ist. 

17. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
FuBbodenpaneele (1 ) aus langlichen Paneelen be- 
stehen und dass sie zumindest an ihren Langssei- 
ten (2-3) mit den vorerwahnten Kupplungsteilen 
(4-5) versehen sind. 

18. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
FuBbodenpaneele (1) rechteckig oder quadratisch 
sind und dass sie an alien vier Seiten (2-3-26-27), 
spezieller zwei zu zwei, mit den vorerwahnten 
Kupplungsteilen (4-5-28-29) versehen sind. 
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19. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
Kupplungsteile (4-5, 28-29) zumindest zweier ge- 
genuberliegender Seiten (2-3, 26-27) derart ver- 
wirklicht sind, dass die FuBbodenpaneele (1) so- 
wohl durch ein Ineinanderschieben als auch mittels 
einer Drehbewegung zusammengefugt werden 
konnen, wobei, wahrend des Zusammenfugens 
mittels der Drehbewegung, eine Verbiegung in den 
Kupplungsteilen (4-5 und/oder 28-29) "auftreten 
kann, welche Verbiegung weniger deutlich, wenn 
nichtsogar nicht vorhanden, ist im Vergleich zu der 
Verbiegung, die auftritt, wenn die FuBbodenpanee- 
le (1) mittels Ineinanderschieben zusammengefugt 
werden. 

20. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Un- 
terseite des vorerwahnten Vorsprungs von zumin- 
dest zwei Bereichen (38-40, 75-76) begrenzt wird, 
beziehungsweise einem Bereich (38-75) mit einer 
starken Neigung, der fur den Verriegelungseffekt 
sorgt, und einem Bereich (40-76) mit einer geringe- 
ren Neigung, der das Ineinanderfugen der Kupp- 
lungsteile (4-5) erleichtert. 

21. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Tan- 
gente (L) einen Winkel (A) mit der Unterseite (7) der 
FuBbodenpaneele bildet, der 30° bis 70° betragt. 

22. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Ver- 
riegelungsmittel (6) von Verriegelungselementen 
(34) gebildet werden, die sich vollstandig in demje- 
nigen Bereich der unteren Lippe (23-43) befinden, 
der sich uber die obere Lippe (22-42) hinaus er- 
streckt, derart, dass der unterste Punkt (87) des In- 
einandergreifens der Verriegelungselemente (34) 
sich unter der oberen Schicht des FuBbodenpa- 
neels (1 ), das die betreffende Feder (9) tragt, befin- 
det. 

23. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Un- 
terseite besagten Federbereichs, der sich von der 
Federspitze nach innen erstreckt, mit einer Krum- 
mung (77) versehen ist. 

24. FuBbodenbelag gemaB Anspruch 23, dadurch ge- 
kennzeichnet, dass besagte Krummung (77) das 
freie Einfugen der Feder (9) in die Nut (10) mittels 
einer Drehbewegung urn die Oberkante (1 6) des die 
Nut (10) aufweisenden FuBbodenpaneels (1) ge- 
stattet. 

25. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass eine 



Krummung (78) an derOberseite der unteren Lippe 
(23-43) vorliegt, die beim Ineinanderschwenken 
zweier FuBbodenpaneele (1) eine Fuhrung bildet. 

26. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass Staub- 
kammern oder ahnliches (21-44-81 ) zwischen alien 
Seiten der zusammengefugten FuBbodenpaneele 
(1), die seitwarts aufeinander zu gerichtet sind, vor- 
gesehen sind. 

27. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
Formgebung der Feder (9-31 ) und/oder der unteren 
Lippe (43) derart ist, dass die FuBbodenpaneele (1 ) 
gekoppelt werden konnen, indem sie seitwarts in- 
einandergeschoben werden, ausgehend von einer 
Position in Bezug zueinander, worin die FuBboden- 
paneele (1) an den zusammenzufugenden Kanten 
vollstandig voneinander getrennt sind. 

28. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass, wenn 
die FuBbodenpaneele (1) aufeinander zu gescho- 
ben werden, die Oberseite der Federspitze sich be- 
reits beim ersten Kontakt mit der oberen Lippe (42) 
unter der oberen Lippe (42) befindet. 

29. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die un- 
tere Lippe (43) an ihrem freien Ende mit einer An- 
laufflache (41-83) versehen ist, wobei besagte An- 
laufflache (41-83) es gestattet, dass ein erstes 
FuBbodenpaneel (1), wenn es uber den Boden zu 
einem zweiten FuBbodenpaneel (1) geschoben 
wird, mit seinem Vorsprung uber besagte Anlauffla- 
che gefuhrt wird. 

30. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass in der 
Eingriffsrichtung auBer besagten Kontaktflachen 
(39-73) nur ein bedeutender Kontaktpunkt zwi- 
schen zwei gekoppelten FuBbodenpaneelen (1 ) be- 
steht, der von einem Bereich (84) an der Stelle der 
Oberseite der FuBbodenpaneele (1) gebildet wird. 

31. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass besagte 
FuBbodenpaneele (1) mit Kontaktflachen (85-86), 
spezieller Anschlagflachen, versehen sind, die von 
der Oberseite der Feder (9-31) und der Oberseite 
der Nut gebildet werden, die uber den groBten Teil 
ihrer Lange parallel zu der von den FuBbodenpa- 
neelen (1) definierten Ebene verlaufen. 

55 

32. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die un- 
tere Lippe (23-43) eine Dicke aufweist, die kleiner 
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als die Dicke der oberen Lippe ist. 

33. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die un- 
tere Lippe (23-43) Tlexibler als die obere Lippe s 
(22-42) ist. 

34. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Un- 
terseite der oberen Lippe (22-42) mit einer Abschra- 10 
gung (24-45) versehen ist. 

35. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
Kontaktflachen (39-73) sich auf Radien (R1-R2) urn is 
die Oberkanten (15-16) herum befinden, wobei die 
Differenz zwischen diesen Radien (R1-R2) Null 
Oder nicht groBer als 2 mm ist. 

36. FuBbodenbelag gemaB einem der vorgenannten 20 
Anspruche, dadurch gekennzeichnet, dass die 
Oberseite der unteren Lippe (43) und/oder die Un- 
terseite (12) der Feder einen Bereich aufweist, der 
eine Krummung hauptsachlich mit einem Radius 
(R1, beziehungsweise R2) hat, wobei besagte 25 
Krummung ein Zentrum hat, das sich innerhalb des 
Kreises (C1, beziehungsweise C2) befindet, der 
sich mit einem Radius (R5) von 3 mm urn die Ober- 
kante (15-16) des betreffenden Paneels (1) er- 
st re ckt. 30 

37. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
Oberseite der oberen Lippe (22-42) sich in dersel- 
ben Ebene wie die Oberflache des Paneels (1 ) be- 35 
findet. 

38. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass der sich 
uber die obere Lippe (22-42) hinaus erstreckende 40 
Bereich der oberen Lippe (23-43) sich voilstandig 
unter dem von der Unterseite der oberen Lippe 
(22-42) definierten Niveau befindet. 

39. FuBbodenbelag gemaB Anspruch 38, dadurch ge- 45 
kennzeichnet, dass besagter Bereich der unteren 
Lippe sich voilstandig unter der Mittellinie M2 des 
Paneels befindet. 

40. FuBbodenbelag gemaB einem der vorgenannten so' 
Anspruche, dadurch gekennzeichnet, dass die Fe- 
der (9) und Nut (10) das Zusammenfugen der Pa- 
neele (1) durch eine Drehbewegung urn die Ober- 
kanten (15-16) der Paneele (1) gestatten, wobei 
wahrend dieser Bewegung die Feder frei in die Nut ss 
(10) geschoben werden kann. 

41. FuBbodenbelag gemaB einem der vorgenannten 



Anspruche, dadurch gekennzeichnet, dass die Pa- 
neele (1 ) Schmalseiten und Langsseiten aufweisen 
und dass die Verriegelungsmittel (6) Kontaktfla- 
chen aufweisen, die an den Schmalseiten eine star- 
kere Neigung als an den Langsseiten haben. 

42. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die Fe- 
der (9-31) und die Nut (10-32) ein Profit aufweisen, 
das durch Frasen gefertigt werden kann, vorzugs- 
weise durch Frasen mit einem Durchmesser, der 
zumindest 20 Mai groBer ist als die Dicke (F) der 
FuBbodenpaneele (1). 

43. FuBbodenbelag gemaB Anspruch 42, dadurch ge- 
kennzeichnet, dass die Kanten der Paneele ein 
Profil aufweisen, das in zwei Frasgangen gefrast 
werden kann. 

44. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die un- 
tere Lippe einen geneigten Bereich (39-73) auf- 
weist, der sich derart erstreckt, dass der Abstand 
(X1-X2) bis zur Oberkante (16) des FuBbodenpa- 
neels (1) sich von unten in Aufwartsrichtung verrin- 
gert. j 

45. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
FuBbodenpaneele (1) als LaminatfuBboden ver- 
wirklicht sind, wobei auf dem Kern (8) eine Oder 
mehrere Lagen, worunter eine dekorative Schicht 
(55), die besagte dekorative Oberflache bildet, an- 
gebracht sind und wobei an der Unterseite (7) eine 
Ruckenschicht (58) angebracht ist. 

46. FuBbodenbelag gemaB einem der Anspruche 1 bis 
41, dadurch gekennzeichnet, dass die Kupplungs- 
teile an ihrer Oberflache, mit anderen Worten, den 
Kanten der FuBbodenpaneele (1 ), mit einem Ober- 
flachenverdichter, spezieller einem Oberflachen- 
harter, behandelt sind. 

47. FuBbodenbelag gemaB einem der vorgenannten 
Anspruche, dadurch gekennzeichnet, dass die 
FuBbodenpaneele (1) leimfrei miteinander verbun- 
den sind, so dass sie auseinandergenommen und 
wiederverwendet werden konnen. 

48. FuBbodenpaneel zur Verwirklichung eines FuBbo- 
denbelags gemaB einem der Anspruche 1 bis 47. 

49. Verfahren zur Herstellung von FuBbodenpaneelen, 
wie in einem der vorgenannten Anspruche be- 
schrieben, dadurch gekennzeichnet, dass die Fe- 
der (9-31) und/oder Nut (10-32) mittels eines Fras- 
prozesses mit zumindest zwei aufeinanderfolgen- 
den Frasgangen mittels Frasen 
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(63-64-65-66-67-68-69-70), die in Bezug zu dem 
betreffenden FuBbodenpaneel (1) in verschiede- 
nen Winkeln positioniert sind, verwirklicht ist. 

50. Verfahren gemaB Anspruch 49, dadurch gekenn- s 
zeichnet, dass wahrend jedes der vorerwahnten 
Frasgange jedesmal hauptsachlich die endgultige 
Form einer Flanke (71-72), entweder der Feder 
Oder der Nut, verwirklicht wird. 

10 

51. Verfahren gemaB Anspruch 49 oder 50, dadurch 
gekennzeichnet, dass fur die zwei vorgenannten 
Frasgange Frasen (63-64-65-66-67-68-69-70) ver- 
wendet werden, die sich auBerhalb der Nut (1 0-32) 
beziehungsweise der Feder (9-31) erstrecken und is 
spezieller Durchmesser (G) aufweisen, die zumin- 
dest 5 Mai groBer als die Dicke (F) der FuBboden- 
paneele (1 ) ist, und vorzugsweise sogar zumindest 

20 Mai groBer als die Dicke (F) der FuBbodenpa- 
neele (1). 20 

52. Verfahren gemaB einem der Anspruche 49 bis 51, 
dadurch gekennzeichnet, dass an alien vier Seiten 
des FuBbodenpaneels (1) ein Profil angebracht ist 
und dass,£iie_FuBbodenpaneele (1) gemaB zweier 25 
rechtwinkiiger Bewegungen (V1-V2) bewegt wer- 
den, wobei wahrend einer der Bewegungen Profile 

an zwei gegenuberliegenden Kanten angebracht 
werden und wahrend der anderen Bewegung Pro- 
file an den Schmalseiten angebracht werden. 30 

Revendications 

1. Recouvrement de sol constitue par des panneaux 35 
de sol durs comprenant une partie centrale a base 2. 
de bois, lesdits panneaux (1 ) etant concus pour etre 
poses de facon a obtenir une surface plate orientee 
vers le haut, disposee dans un premier plan hori- 
zontal, et une surface essentiellement plate orien- 40 
tee vers le bas, disposee dans un second plan ho- 
rizontal, lesdits panneaux de sol durs etant munis, 
au moins aux bords de deux cotes opposes (2-3, 
26-27), d'elements d'accouplement (4-5, 28-29) 3. 
realises en une seule piece avec ladite partie cen- 45 
trale a base de bois et cooperant les uns avec les 
autres, essentiellement sous la forme d'une lan- 
guette (9-31 ) et d'une rainure (10-32), ladite rainure 
etant au moins delimitee par une levre superieure 
(22-42) se terminant dans un plan vertical et par une so 
levre inferieure (23-43), ladite languette possedant 4. 
une partie de languette s'etendant depuis I'extremi- 
te de la languette vers I'interieur jusqu'audit plan 
vertical lorsque lesdits panneaux sont joints, dans 
lequel: 55 

la levre inferieure (23-43) est eiastiquement 5. 
pliable et s'etend au-dela de la levre superieure 



(22-42); 

les elements d'accouplement sont munis de 
moyens de verrouillage mecaniques integres 
(6) realises en une seule piece avec ladite par- 
tie centrale, qui empechent I'ecartement reci- 
proque de deux panneaux de sol accouples I'un 
a I'autre, dans une direction perpendiculaire au 
bord correspondant et dans une direction pa- 
rallele au cote inferieur des panneaux de sol 
accouples Tun a I'autre; 

lesdits moyens de verrouillage mecaniques in- 
tegres comprennent d'une part une sailiie (33) 
disposee sur la surface inferieure (35) de ladite 
languette, ladite sailiie s'etendant au moins en 
partie au-dela dudit plan vertical vers I'interieur 
et ladite sailiie possedant une surface de con- 
tact (38, 74), et d'autre part, un evidement (36) 
pratique dans la levre inferieure, dans lequel 
vient se loger ladite sailiie, ledit evidement pos- 
sedant une surface de contact (39, 73) coope- 
rant avec ladite surface de contact de ladite 
sailiie de telle sorte qu'une ligne tangente (L) 
qui est definie par lesdites surfaces de contact 
lors de leur mise en contact reciproque est in- 
clinee par rapport auxdits plans horizontaux; 
ladite surface de contact (39, 73) de la levre in- 
ferieure est situee au moins en partie dans la 
partie de la levre inferieure (23-43) s'etendant 
au-dela de la levre superieure; et 
ladite sailiie (33), ledit evidement (36) et ladite 
levre inferieure (23-43) eiastiquement pliable 
sont arrangees pour permettre la jonction des- 
dits panneaux en les deplacant I'un par rapport 
a I'autre d'une maniere essentiellement plane. 

Recouvrement de sol selon la revendication 1, ca- 
racterise en ce que la partie centrale a base de bois 
des panneaux de sol (1) comprend un produit de 
bois broye qui, conjointement avec un liant, forme 
un seul compose et/ou est realise a partir d'un pan- 
neau d'agglomeres avec des copeaux f inement de- 
coupes. 

Recouvrement de sol selon la revendication 1 ou 2, 
caracterise en ce que la partie centrale a base de 
bois des panneaux de sol (1 ) est constitute de pan- 
neau HDF ou de panneau MDF, les elements d'ac- 
couplement (4-5-28-29) et les moyens de ver- 
rouillage (6) etant realises a partir de ce panneau. 

Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce 
qu'au moins la surface de contact (39-73) formee a 
la levre inferieure (23-43) est inclinee vers i'inte- 
rieur. 

Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
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les deux surfaces de contact (38-39, 73-74) sont in- 
clinees. 

6. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 5 
ladite saillie possede une base s'etendant le long 
de la surface inferieure (35) de ladite languette sur 
une longueur considerable. 

7. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
I'epaisseur de la levre inferieure (23-43) augmente 
depuis le point le plus profond de I'evidement jus- 
qu'au point le plus interne de la rainure (10). 

8. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
la ianguette (9-31) et la rainure (10-32) possedent 
une forme telle qu'a i'etat accouple de deux pan- 
neaux de sol (1 ), on obtient une chambre (81 ) entre 
les cotes de la saillie et de I'evidement (36) qui sont 
opposes aux cotes auxquels sont formees les sur- 
faces de contact (39-73). 

9. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
les elements d'accouplement (4-5, 28-29) procu- 
rent un verrouillage reciproque permettant d'accou- 
pler les panneaux en I'absence de jeu les uns par 
rapport aux autres dans toutes les directions du 
plan qui est perpendiculaire aux bords susmention- 
nes. 



qu'au moins une des surfaces de contact (73-74) 
est constitute d'une surface plate inclinee prece- 
dee, dans la direction d'insertion de la languette 
dans la rainure, d'un arrondi (80-79) a une extremite 
externe de ladite surface inclinee. 



14. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
les elements d'accouplement (4-5, 28-29) posse- 
ss dent une forme telle que deux panneaux de sol suc- 
cessifs (1 ) peuvent s'inserer Tun dans Pautre en les 
deplacant lateralement de maniere conjointe tout 
en les faisant tourner. 

is 15. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
la distance (E), sur (aquelle la levre inferieure 
s'etendau-delade la levre superieure, est inferieure 
a une fois I'epaisseur totale (F) du panneau de sol 

20 (1). 

16. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
I'epaisseur totale (F) de chaque panneau de sol (1 ) 

25 est superieure ou egale a 5 mm. 

17. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
les panneaux de sol (1) sont constitues par des pan- 

30 neaux allonges et en ce que, au moins sur leurs co- 
tes longitudinaux (2-3), ils sont munis des elements 
d'accouplement (4-5) susmentionnes. 



10. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 35 
les moyens de verrouillage (6) sont construits de 
telle sorte qu'en exercant une pression par-dessus 

un panneau (1 ) a proximite du bord qui est muni de 
la languette (9-31), ces moyens de verrouillage (6) 
ont tendance a presser les panneaux de sol (1 ) Tun 40 
en direction de I'autre. 

11. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce 
qu'on prevoit un espace (S, 81) entre ladite saillie 45 
et une partiede ladite levre inferieure (43), plus par- 
ticulierement en dessous de ladite saillie, permet- 
tant une penetration ulterieure de la saillie dans 
I'evidement en cas de necessite. 

50 

12. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
les deux surfaces de contact (12-14, 38-39, 74-73) 
sont inclinees et possedent des inclinaisons corres- 
pondantes. 55 

13. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce 



18. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
les panneaux de sol (1) sont rectangulaires ou car- 
res et en ce que, sur I'ensemble de leurs quatre co- 
tes (2-3, 26-27), plus particulierement deux par 
deux, ils sont munis des elements d'accouplement 
susmentionnes (4-5, 28-29). 

19. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
les elements d'accouplement (4-5, 28-29) d'au 
moins deux cotes opposes (2-3, 26-27) sont reali- 
ses de telle sorte que les panneaux de sol (1 ) peu- 
vent etre inseres en les deplacant Tun en direction 
de I'autre, ainsi qu'a I'aide d'un mouvement de ro- 
tation, si bien qu'au cours de I'insertion a I'aide du 
mouvement de rotation, un pliage peut avoir lieu 
dans les elements d'accouplement (4-5 et/ou 
28-29), ledit pliage etant moins prononce, voire 
inexistant par rapport au pliage qui se produit lors- 
que les panneaux de sol (1 ) sont inseres en les de- 
placant les uns en direction des autres. 

20. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
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la surface inferieure de la sailfie susmentionnee est 
delimitee parau moins deux parties (38-40, 75-76), 
respectivement une partie (38-75) de forte inclinai- 
son procurant I'effet de verrouillage et une partie 
(40-76) d'inclinaison plus faible qui rend insertion 5 
des elements d'accouplement (4-5) plus facile. 

21. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 

la ligne tangente (L) forme un angle (A) avec le cote io 
inferieur (7) des panneaux de sol, qui s'eleve de 30 
degres a 70 degres. 

22. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que is 
les moyens de verrouillage (6) sont formes par des 
elements de verrouillage (34) qui sont situes com- 
pletement dans la partie de la levre inferieure 
(23-43) qui s'etend au-dela de la levre superieure 
(22-42) de telle sorte que le point le plus bas (87) 20 
de mise en contact des elements de verrouillage 
(34) est situe en dessous de la couche superieure 

du panneau de sol (1 ) qui supporte la languette cor- 
respondante (9). 

25 

23. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
le cote inferieur de ladite partie de languette s'eten- 
dant depuis I'extremite de languette vers I'interieur 

est muni d'une courbure (77). 30 



24. Recouvrement de sol selon la revendication 23, ca- 
racterise en ce que ladite courbure (77) permet a la 
languette (9) de venir s'inserer librement dans la rai- 
nure (10) a {'aide d'un mouvement de rotation 
autour du bord superieur (1 6) du panneau de sol (1 ) 
possedant la rainure (10). 

25. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce 
qu'on prevoit une courbure (78) sur le cote supe- 
rieur de la levre inferieure (23-43), qui forme un gui- 
dage lorsqu'on fait tourner deux panneaux de sol 
(1) I'un dans I'autre. 

26. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce 
qu'on prevoit des chambres de poussiere ou ana- 
logues (21-44-81) entre tous les cotes des pan- 
neaux de sol inseres (1) qui sont orientes laterale- 
ment I'un en direction de I'autre. 

27. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
la configuration de la languette (9-31) et/ou de la 
levre inferieure (43) est telle que les panneaux de 
sol (1) peuvent etre accouples I'un a I'autre en les 
deplacant lateralement I'un vers I'autre en partant 



d'une position reciproque dans laquelle les pan- 
neaux de sol (1) aux bords a accoupler sont com- 
pletement separes I'un de I'autre. 

28. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
le cote superieur de I'extremite de languette, deja 
lorsdu premier contact avec la levre superieure (42) 
est dispose en dessous de la levre superieure (42) 
lorsque les panneaux de sol (1) se deplacent I'un 
en direction de I'autre. 

29. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
la levre inferieure (43), a son extremite libre, est mu- 
nie d'une surface de rampe (41-83), ladite surface 
de rampe (41 -83) permettant a un premier panneau 
de sol (1), lorsqu'il se deplace par-dessus le sol en 
direction d'un second panneau de sol (1 ), d'etre gui- 
de avec sa saillie par-dessus ladite surface de ram- 
pe. 

30. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que, 
dans la direction-d'insertion, en dehors desdites 
surfaces de contact (39-73), un seul point de con- 
tact substantiel existe entre deux panneaux de sol 
(1) accouples I'un a I'autre, qui est forme par une 
zone (84) a I'endroit correspondant au cote supe- 
rieur des panneaux de sol (1 ). 



31. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
lesdits panneaux de sol (1) sont munis de surfaces 

35 de contact (85-86), plus particulierement de surfa- 
ces de butee formees par le cote superieur de la 
languette (9-31) et par le cote superieur de la rai- 
nure (1 0), qui, sur la plus grande partie de leur lon- 
gueur, s'etendent parallelement au plan qui est de- 

40 fini par les panneaux de sol (1 ). 

32. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
I'epaisseur de la levre inferieure (23-43) est infe- 
rs rieure a I'epaisseur de la levre superieure. 

33. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
la levre inferieure (23-43) est plus flexible que la le- 

50 vre superieure (22-42). 

34. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
le cote inferieur de la levre superieure (22-42) est 

55 muni d'un chanfrein (24-45). 

35. Recouvrement de sol selon I'une quelconque des 
revendications precedentes, caracterise en ce que 
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les surfaces de contact (39-73) sont situees sur des 
rayons (R1-R2) autour des bords superieurs 
(15-1 6), la difference entre ces rayons R1 -R2 etant 
egale a 0 ou n'etant pas superieure a 2 mm. 

5 

36. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
le cote superieur de la levre inferieure (43) et/ou le 
cote inferieur (12) de la languette presentent une 
partie possedant une courbure comprenant essen- 10 
tiellement un rayon (R1, respectivement R2), ladite 
courbure possedant un centre qui est situe a I'inte- 
rieur du cercle (C1, respectivement C2) qui s'etend 
avec un rayon (R5) de 3 mm autour du bord supe- 
rieur (15-16) du panneau (1) concerne. is 

37. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
le cote superieur de la levre superieure (22-42) se 
trouve dans le meme plan que la surface superieure 20 
du panneau (1 ). 

38. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 

la partie de la levre inferieure (23-43) situee au-dela 25 
de la levre superieure (22-42) est disposee complex — 
tement en dessous du niveau defini par le cote in- 
ferieur de la levre superieure (22-42). 

39. Recouvrement de sol selon la revendication 38, ca- 30 
racterise en ce que ladite partie de la levre inferieu- 
re est situee completement en dessous de la ligne 
centrale (M2) du panneau. 

40. Recouvrement de sol selon Tune quelconque des 35 
revendications precedentes, caracterise en ce que 

la languette (9) et la rainure (10) permettent d'ac- 
coupler les panneaux (1) a I'aide d'un mouvement 
de rotation autour des bords superieurs (1 5-1 6) des 
panneaux (1 ) de telle sorte qu'au cours de ce mou- 40 
vement, la languette peut glisser librement dans la 
rainure (10). 

41. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que *s 
les panneaux (1 ) possedent des petits cotes et des 
grands cotes et en ce que les moyens de verrouilla- 

ge (6) comp rennent des surfaces de contact qui, sur 
leurs petits cotes, possedent une inclinaison plus 
marquee que sur leurs grands cotes. so 

42. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
la languette (9-31) et la rainure (10-32) possedent 

un profil qui peut etre realise par fraisage de prefe- ss 
rence a I'aide de fraises dont le diametre est d'au 
moins 20 fois superieur a I'epaisseur (F) des pan- 
neaux de sol (1) . 



43. Recouvrement de sol selon la revendication 42, ca- 
racterise en ce que les bords des panneaux posse- 
dent un profi! qui peut etre f raise en deux operations 
de fraisage. 

44. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
ia levre inferieure possede une partie inclinee 
(39-73) qui s'etend de telle sorte que la distance 
(X1-X2) jusqu'au bord superieur (16) du panneau 
de sol (1) diminue a partir du bas vers le haut. 

45. Recouvrement de sol selon Tune quelconque des 
revendications precedentes, caracterise en ce que 
les panneaux de sol (1 ) sont realises sous la forme 
d'une structure de sol stratifiee, par lequel, sur la 
partie centrale (8), on prevoit une ou plusieurs cou- 
ches parmi lesquelles une couche decorative (55) 
formant ladite surface decorative et par lequel on 
prevoit une couche dorsale (58) sur le cote inferieur 
(7). 

46. Recouvrement de sol selon Tune quelconque des 
revendications 1 a 41 , caracterise en ce que les ele- 
ments d'accouplement, sur leurs surfaces, en 
d'autres termes, les bords des panneaux de sol (1) 
sont traites avec un agent de densification de sur- 
face, plus particulierement un agent de durcisse- 
ment de surface. 

47. Recouvrement de sol selon Tune quelconque des 
revendications 1 a 47, caracterise en ce que les 
panneaux de sol (1 ) sont relies en I'absence de col- 
le, si bien qu'ils peuvent etre demontes et reutilises. 

48. Panneau de sol pour realiser un recouvrement de 
sol selon Tune quelconque des revendications 1 a 
47. 

49. Procede pour fabriquer des panneaux de sol com- 
me decrit dans Tune quelconque des revendica- 
tions precedentes, caracterise en ce qu'on realise 
la languette (9-31) et/ou ia rainure (10-32) a I'aide 
d'un processus de fraisage avec au moins deux cy- 
cles de fraisage successifs a i'aide de fraises 
(63-64-65-66-67-68-69-70) qui sont disposees en 
formant des angles differents par rapport au pan- 
neau de sol correspondant (1) . 

50. Procede selon la revendication 49, caracterise en 
ce qu'au cours de chacun des cycles de fraisage 
susmentionnes, on realise chaque fois essentielle- 
ment la configuration finale d'un flanc (71-72), soit 
de la languette, soit de la rainure. 

51. Procede selon la revendication 49 ou 50, caracte- 
rise en ce que, pour les deux cycles de fraisage sus- 
mentionnes, on applique des fraises 
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(63-64-65-66-67-68-69-70) qui s'etendent a I'exte- 
rieurde la rainure (1 0-32), respectivementde la lan- 
guette (9-31) et qui presenters plus particuliere- 
ment des diametres (G) qui sont d'au moins 5 fois 
superieurs a I'epaisseur (F) des panneaux de sol s 
(1 ), de preference qui sont meme d'au moins 20 fois 
superieurs a I'epaisseur (F) des panneaux de sol 
(1)- 

52. Procede selon Tune quelconque des reven*dications 10 
49 a 51 , caracterise en ce que I'ensemble des qua- 
tre cotes du panneau de sol (1) sont profiles et en 
ce que les panneaux de sol (1) sont deplaces con- 
formement a deux mouvements perpendiculaires 
(VI -V2) par iesquels, au cours d'un des mouve- is 
ments, on munit de profiles deux bords opposes, 
tandis qu'au cours de Tautre mouvement, on munit 
les petits bords de profiles. 
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